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DETAILED ACTION 

Response to Amendment 

Amendment filed on May 22 2009 is acknowledged. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claim 25 and 26 rejected under 35 U.S.C. 112, first paragraph, because the 
specification, while being enabling for the third block being between first and second 
blocks and the first block having the limitation of claim 25 paragraph (a); does not 
reasonably provide enablement for the limitations in claim 25 paragraph (b) and (c). 
The specification does not enable any person skilled in the art to which it pertains, or 
with which it is most nearly connected, to make the invention commensurate in scope 
with these claims. It is not possible to have the first and second blocks on either side of 
the third block and the three orifices in the second and third blocks each being placed a 
distance of L2 from "the fuel injection orifice" of block 1 . Claim 26 is rejected since it is 
dependent on claim 25. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 16-26 and 29-30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Dugue et al 6,910,879 in view of Khinkis 4,761,132. Dugue teaches 
the invention as claimed (fig 1-6). 

With regard to claim 16 Dugue discloses (fig 3) a jet of fuel and at least two jets 
of oxygen-rich oxygenated gas, the first jet of oxygen-rich oxygenated gas 28, called the 
primary jet, being injected so as to be in contact with the jet of fuel (column 7 lines 10- 
12) and so as to generate incomplete first combustion, the gases output by this first 
combustion still including at least one portion of the fuel, and the second jet of oxygen- 
rich oxygenated gas 27 being injected at a distance L1 (d1) from the jet of fuel so as to 
combust with a first portion of the fuel present in the gases output by the first 
combustion, wherein an oxygen-lean (column 4 lines 48-59) oxygenated gas 
(secondary) is injected (through 26) at a distance L2 (d2) from the jet of fuel so as to 
combust with a second portion of the fuel present in the gases output by the first 
combustion, and in that L2 is greater than L1 (see fig 3b). 
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Dugue does not specifically disclose that the primary jets inject oxygen-rich 
oxygenated gas even though he suggests that (see column 3 lines 46-52). 

Khinkis discloses an oxygen enriched combustion system (fig 1) wherein oxygen- 
rich gas is first provided for sub-stoichiometric combustion of the fuel (column 3 lines 
46-51 ) before the fuel is further reacted with oxidizer (see fig 1 ). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Dugue's invention by using oxygen-rich oxygenated gas for the 
primary sub-stoichiometric combustion in order to provide a furnace with enhanced 
efficiency and reduced NOx emission as taught by Khinkis (column 1 lines 10-13). 

With regard to claim 17 Khinkis also discloses wherein the oxygen-rich 
oxygenated gas has an oxygen concentration of greater than 30% by volume (column 3 
lines 46-48). 

With regard to claim 18 Dugue also discloses wherein the oxygen-lean 
oxygenated gas has an oxygen concentration of at most 30% by volume (less than 
30%) (column 4 lines 48-59). 

With regard to claim 19 Dugue also discloses wherein the distance L1 is between 
5 and 20 cm (d1 < 30 cm) (column 3 lines 5-7). 

With regard to claim 20 Dugue also discloses wherein the distance L2 is greater 
than 30 cm (d2 < 63 cm, derived from data in column 3 lines 29-31 , 35-38). 

With regard to claim 21 Dugue also discloses wherein the quantity of oxygen 
injected by the jets of oxygen-rich oxygenated gas represents 1 0 to 50% of the total 
quantity of oxygen injected (column 3 lines 46-51). 
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With regard to claim 22 Dugue does not specifically discloses that the area of the 
cross section of the injection orifice for the oxygen-lean oxygenated gas is between 4 
and 1 00 times the area of the injection cross section for the oxygen-rich oxygenated gas 
injected at the distance L2. However, figs 3a and 3b show clearly that the diameter of 
oxygen-rich orifice 32 is much smaller than the diameter of the oxygen-lean orifice 38. 
Therefore the area of the cross section of the injection orifice for the oxygen-lean 
oxygenated gas is much larger than that of the oxygen-rich oxygenated gas injection 
orifice at the distance L2. The limitation that the oxygen-lean oxygenated gas injection 
orifice area to be between 4 and 100 times the injection cross section area of the 
oxygen-rich gas is deemed a matter of design choice. Applicant has failed to disclose 
the significance of the range "between 4 and 100 times". 

With regard to claim 23 Dugue also discloses wherein the oxygen-lean 
oxygenated gas is preheated before being injected (column 4 lines 49). 

With regard to claim 29 Khinkis also discloses using the method of claim 16 for 
heating a glass charge or for a reheat furnace (column 3 lines 1-2). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Dugue's invention by using using the method of claim 16 for heating 
a glass charge in order to provide a furnace with increased heat transfer to the furnace 
load and reduced NOx emission as taught by Khinkis (column 1 lines 10-13). 

With regard to claim 30, the method of claim 16 is capable of being used when a 
continuous production of oxygen is interrupted or when the production is not interrupted. 
It is within the purview of one of ordinary skill in the art to use bottled oxygen when the 



Application/Control Number: 10/582,259 Page 6 

Art Unit: 3743 

production of oxygen is interrupted and to use oxygen from the production line when the 
production of oxygen is not interrupted. For example Koppang (US 5,759,022) discloses 
the use of bottled liquid oxygen in a combustion system (fig 3), oxygen from an oxygen 
production line can also be used in this set-up by connecting the line to the compressor 
41 when the liquid line is not used. 

Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dugue 
in view of Khinkis and further in view of Koppang et al 5,759,022. Dugue in view of 
Khinkis teaches the invention as claimed and as discussed above except for the 
oxygen-rich oxygenated gas being derived at least partly from a liquid oxygen storage 
unit. 

Koppang discloses a combustor wherein the oxygen-rich oxygenated gas is 
derived at least partly from a liquid oxygen storage unit 38 (fig 3A). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Dugue in view of Khinkis's invention by including the use of liquid 
oxygen from a storage unit in order to provide a means of stocking large quantity of 
oxygen which can be easily replenished to minimize production interruption. 

With regard to method claims 16-24 and 29-30 through the normal use and 
operation of Dugue in view of Khinkis and further in view of Koppang's invention 
discussed above the limitation of method of use recited in claims 16-24 and 29-30 will 
inherently be met. 
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Claims 25-26 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Dugue. Dugue teaches the invention as claimed (fig 5 and 6). 

With regard to claim 25 Dugue discloses a burner assembly consisting of a third 
block (at 306) surrounded, in order, on each side by a first block (on the right) and a 
second block (on the left), in which: (a) the first block has a fuel injection orifice and at 
least two oxygenated-gas injection orifices, the first oxygenated-gas injection orifice 305 
being placed so as to be in contact with the fuel injection orifice 304, the second 
oxygenated-gas injection orifice 303 being placed at a distance L1 from the fuel 
injection orifice; (b) the second block (on the left) has at least third 203 and fourth 206 
oxygenated-gas injection orifices, the third is a distance L1 and the fourth is a distance 
L2 from the fuel injection orifice of the second block 205 , L2 being greater than L1 (see 
fig 6) and the fourth oxygenated-gas injection orifice having an area of between 4 and 
100 times the area of the third orifice is deemed a matter of design choice as explained 
below and (c) the third block (at the middle) has a fifth oxygenated-gas injection orifice 
306 placed at a distance L2 from the fuel injection orifice (see fig 6) . 

Dugue does not specifically discloses that the area of the cross section of the 
injection orifice for the oxygen-lean oxygenated gas is between 4 and 100 times the 
area of the injection cross section for the oxygen-rich oxygenated gas injected at the 
distance L2. However, figs 3a and 3b show clearly that the diameter of oxygen-rich 
orifice 32 is much smaller than the diameter of the oxygen-lean orifice 38. Therefore the 
area of the cross section of the injection orifice for the oxygen-lean oxygenated gas is 
much larger than that of the oxygen-rich oxygenated gas injection orifice at the distance 
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L2. The limitation that the oxygen-lean oxygenated gas injection orifice area to be 
between 4 and 100 times the injection cross section area of the oxygen-rich gas is 
deemed a matter of design choice. Applicant has failed to disclose the significance of 
the range "between 4 and 100 times". 

The limitations of claim 25 (b) and (c) as recited above and met by Dugue would 
be fully enabled unlike the applicant's recitation in claim 25 (b) and (c). 

With regard to claim 26 Dugue also discloses wherein the first oxygenated-gas 
injection orifice is placed centrally in the fuel injection orifice (column 8 lines 28-30). 

Response to Arguments 

Applicant's arguments with respect to claims 16-30 have been considered but are 
moot in view of the new ground(s) of rejection. Dugue does not specifically disclose that 
the primary jets inject oxygen-rich oxygenated gas even though he suggests this (see 
column 3 lines 46-52 where he indicates that the bulk of the oxygen required in the fuel 
combustion is supplied by the primary oxidizers). 

Khinkis discloses an oxygen enriched combustion system (fig 1) wherein oxygen- 
rich gas is first provided for sub-stoichiometric combustion of the fuel like it is done in 
the current application (column 3 lines 46-51) before the fuel is further reacted with 
more oxidizer (see fig 1). Dugue's invention can be modified by using oxygen-rich 
oxygenated gas for the primary sub-stoichiometric combustion in order to provide a 
furnace with enhanced efficiency and reduced NOx emission as taught by Khinkis 
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(column 1 lines 10-13). Dugue discloses that the secondary oxidizer could be oxygen- 
lean (for example 5% oxygen by volume column 4 lines 52-53). 

With regard to claim 20 Dugue also discloses wherein the distance L2 is greater 
than 30 cm (using information from column 3 lines 29-31, 35-38 one would obtain d2 
(L2) < 63 cm, and this meets the limitations). 

With regard to claim 22 calculation based on information in column 3 lines 8-10, 
29-32 of Dugue reveal that area (oxygen-lean) > 17 times area (oxygen-rich). 

With regard to claims 25-26, 29-30 Dugue discloses the limitations as discussed 
above. With regard to claim 25, claim 25 (a) is enabling while the (b) and (c) part are not 
enabling as discussed above. The rejection of claim 25 is based on the assumption of 
what is enabling in 25 (b) and (c). 

Conclusion 

The prior art made of record in the attached USPTO 892 and not relied upon is 
considered pertinent to applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to CHUKA C. NDUBIZU whose telephone number is 
(571 )272-6531 . The examiner can normally be reached on Monday - Friday 8.30 - 4.30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kenneth Rinehart can be reached on 571-272-4881 . The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Chuka C Ndubizu/ /Kenneth B Rinehart/ 

Examiner, Art Unit 3743 Supervisory Patent Examiner, Art 

Unit 3743 

20090810 



